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CLAIMS 



[Utility model registration claim] 

[Claim 1] In trochoid form inscribed gearing Rota for a pump or motors where an inner rotor is designed based on 
the diameter A of a base circle, ******B, the locus circle diameter C, and the item eccentricity e Becoming When 
the maximum gap between addenda in both Rota at the time of inner rotor forcing of as opposed to an outer rotor 
for the tooth curve of an outer rotor is set to t. Inscribed gearing Rota characterized by approximating that radii 
are also about the envelope of the inner rotor tooth curve group which B/A rotation was carried out [ group ] and 
made the inner rotor make so that an inner rotor core may carry out the circle top of the diameter of (2 e+t) 1 
round. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[Industrial Application] 

This design is related with trochoid form inscribed gearing Rota used for an oil pump or a hydraulic motor, and 
inscribed gearing Rota which has improved the outer rotor, measured carrying out smoothly of rotation in detail, 
and prevented vibration, the noise, rotation nonuniformity, torque fluctuation, etc. 
[Description of the Prior Art] 

the time of giving the diameter A of a base circle. ******B. the locus circle diameter C, and eccentricity e in 
inscribed gearing Rota which used the inner rotor of a trochoid system, as the visual curve-fitting method of inner 
rotor tooth form is shown in Fig. 2 — the diameter A top of a base circle — ****** — **** rolls without things 
and the trochoid curve T is obtained as a locus which the fixed point in **** which separated only eccentricity e 
from the core of the **** draws. The inner tooth curve TC is expressed by the envelope of the radii group of a 
diameter C (locus circle diameter C) which has a core on the trochoid curve T. When an inner rotor number of 
teeth is set to n. there is relation of n=A/B. The thing with the radii gear tooth 1 as shown in Figs. 3 thru/or 5 is 
adopted as the outer rotor. Theoretically, the radii gear tooth of this outer rotor is defined when a radial 
clearance is 0. and when diameter A=nB of a base circle, ******B, and the locus circle diameter C are given, it is 
obtained with the locus circle diameter C which has a core at the place allotted [ top / which made (A+B)=(n+1) 
B the diameter / circle ] (n+1). the circle top to which the radii gear tooth of an outer rotor made b (n+1) the 
radius when expressed here as locus circle radius C/[ **** radius B/2=b, and ] 2=c — the core of the locus 
circle radius c — having (n+1) — etc. — it becomes what was allotted and becomes equal to what set the 
correction term of delta b and delta c of Fig. 3 to 0. 

Conventional inscribed gearing Rota constituted combining the outer rotor 2 obtained as mentioned above and 
the inner rotor 3 of trochoid tooth form In order to make it rotate the inner rotor and outer rotor which geared 
mutually. By amending with b+deltab and c+delta c. as the tooth form items (n+1) b and c of the outer rotor in a 
radial clearance 0 shown in Fig. 3 (n+1 ) The path clearance (gap) of t shown in Fig. 5 was prepared between the 
addendum (major diameter) of the inner rotor 3, and the addendum (narrow diameter portion) of an outer rotor 2. 
and practical use was presented. 
[The trouble which a design tends to solve] 

In above-mentioned inscribed gearing Rota, in order for an inner rotor to roll the radii gear-tooth top of an outer 
rotor smoothly, the geometry core and the center of rotation of an inner rotor are in agreement, and the 
congruous cores must move in the twice many periphery [ as the theoretical eccentricity e (refer to the 2nd 
Fig. ) ] top of a path. Since an inner rotor is made to rotate in an orientation in fact, the core which corresponded 
is not moved, but the periphery of a twice as many diameter as e moves by rotation of an outer rotor, but the 
upper idea will be realized if this is regarded as relative displacement. 

However, when the path clearance of t was prepared in inscribed gearing Rota where the outer rotor is a radii 
gear tooth, the circle of a twice as many diameter as e which an inner rotor core moves did not turn into a 
perfect circle in response to the effect of t, but. for this reason, there was a problem referred to as rotation of 
Rota becoming awkward, and producing rotation nonuniformity. or rotation stopping depending on the case, or 
generating the noise further. 

In addition, about correction of a tooth curve, the technique as shown in JP,61-192879,A or JP,61-223283,A is 
also proposed. However, the actual condition cannot fully inhibit vibration and the noise by the approach shown in 
official reports, such as this. 

This design aims at realizing smooth rotation of inscribed gearing Rota which adopted the radii gear tooth as the 
outer rotor, and prepared path clearance between the outer and the inner rotor from the field of the mutual- 
intervention prevention at the time of rotation, in order to abolish problems, such as this. 
[Means for Solving the Problem] 

This design corrects the tooth curve of an outer rotor to the inner rotor designed based on the inner number of 
teeth n (=A/B), the diameter A of a base circle, ******B, the locus circle diameter C. and the item eccentricity e 
Becoming in order to abolish an above-mentioned trouble. Namely, it is thought that the tooth curve of the inner 



rotor 3 is a curve of TC of F\g._2 which set the eccentricity of **** of the path of B, and the locus circle of the 
.path of C to e. Moreover, when the maximum path clearance produced between the addendum of an inner rotor 
and the addendum of an outer rotor is considered to be t at the time of inner rotor forcing to an outer rotor (at 
the time of the condition of Fig. 5 ) The envelope of the inner rotor tooth curve group 5 which carried out B/A 
rotation and made the inner rotor make so that an inner rotor core may revolve the circle top of the diameter of 
(2 e+t) around the sun 1 round in the tooth curve 4 of the outer rotor 2 shown in Fig. 1 was made to approximate 
with radii. 

it is shown in Fig. 9 in more detail — as (2 e+t) — when setting to 02 the inner rotor tooth form core of 
arbitration while moving the core O of a circle and the inner rotor tooth form core of an initial state which are 
made into a diameter in 01 and a top (2 e+t) and setting to theta the angle which 01, O. and 02 make, the tooth 
form of the inner rotor of the condition of arbitration will carry out theta-B/A rotation to the inner rotor tooth 
form of an initial state. Let what this angle of rotation theta was continuously changed from 0 degree to 360 
degrees, and approximated it as radii are also about the envelope of the tooth curve group of an inner rotor be 
the tooth form of an outer rotor. 

For example, when the number of teeth of an inner rotor is made into n=4=A/B and theta is made into 360 
degrees (2 e+t) (equivalent [ top / diameter ] to one rotation in an inner rotor tooth form core), theta-B/A =360- 
degreexl / 4= 90 degrees of inner rotor tooth form will rotate, and it will return to an initial state. 
[Function] 

If it does in this way, when an inner rotor will move in the tooth flank top of the outer rotor 2 made from the 
curve 4, the center of rotation will move the line top of the perfect circle of the diameter of (2 e+t) to the 
configuration core list of the inner rotor which corresponds, and rotation of gearing Rota becomes smooth. 
Induction of the minute vibration is carried out to Rota by the pressure fluctuation of the regurgitation port in a 
pump house, and by the vibration, vibration of an oil pump and a hydraulic motor and the noise contact and 
happen, while the gear tooth of an outer and an inner rotor rotates. 

Therefore, as an effective plan for controlling this vibration and the noise, it is possible to make pressure 
fluctuation small. 

Since that pressure fluctuation is greatly influenced by the deflection precision of Rota, if it is going to make this 
fluctuation small, it will become important to raise the deflection precision of Rota. 

Although the generating factor of a deflection has two, the deflection of the set resulting from a tooth form 
design, and the deflection resulting from the manufacture error of an inner ** outer rotor, even if designs differ, if 
[ the deflection resulting from a manufacture error ] fixed, the deflection of the set generated on a design will 
become a problem. 
[Example] 

Then, the deflection of a set was investigated by the simulation of a computer about three, gearing Rota (example 
2 of a comparison) obtained by the approach of JP.61-192879,A mentioned previously, gearing Rota (example 1 of 
a comparison) obtained by the approach of JP,61-223283,A, and gearing Rota of this design. It is Fig, 6 and Fjg^ 8 
which summarized the result of the plot item having made the same altogether number-of-teeth 4 leaf of Section 
5, 30mm of diameters of a base circle, 7.5mm of ******, the locus circle diameter of 20mm, and eccentricity of 
4mm. having made carrying out the SHIMYO rate of each plot approach by computer, and having calculated the 
deflection and addendum gap of an outer/INNA. Fig, 6 is a comparison Fig. of the result. In addition, the deflection 
of the set as used in the field of here appears as a deflection of an outer rotor outer-diameter side in the gage 
set location at the upper right of 6th [ ** ] Fig, , when rotating an inner rotor in an orientation. 
In the deflection and gap which have big **** on pump characteristics, this application design of excel [ to the 
example 1 of a citation and the example 2 of a citation ] is clear so that clearly from Fig. 6 and Fig. 8 . 
Next, most deflections by the processing error were made into zero, and vibration of the pump by the difference 
in a design was compared. Gearing Rota used here is the above-mentioned example of a comparison and this 
elegance. Fig. 7 expresses the amplitude of measured vibration, (a) is the example 2 of a comparison and (b) is 
this article. This elegance is [ mean amplitude / the peak period amplitude and / of the location which separated 
from the peak / the example 2 of a comparison ] very small so that it may understand from now on. This test 
result is in agreement with the result of the deflection of the set by the difference in a design method. Therefore, 
even if compared with the example 1 of a comparison, it is clear that a difference is in effectiveness. 
[Effect] 

As stated above, since the inner rotor core corrected the tooth curve of an outer rotor and made rotation 
become smooth so that it may move in the perfect circle top of the diameter of 2 e+t, a halt of rotation resulting 
from rotation nonuniformity and it, generating of the noise, torque fluctuation, etc. are prevented effectively, and 
inscribed gearing Rota of this design can be contributed to the improvement in dependability of the oil pump 
which adopted this Rota, or a hydraulic motor. 

Although Rota currently used as an oil pump for engine lubrication changes also with engine specifications, 
maximum discharge pressures are about two 7 Kgf/cm. The maximum radial clearance (it is equivalent to Fig^ t) 
of Rota used for this pump is about 0.24mm with the industrial base, as shown by a certain pump-performance 



data, shown in Fig. 10. On the other hand, typical application is not lubricous, in a pump required in order to 
jOperate a machine, if an example is given, a maximum discharge pressure will become about two 70 Kgf/cm, and 
the maximum radial clearance of Rota will become about 0.06mm with the industrial base. In order to secure the 
0.06mm of this maximum radial clearance, the approach of making the amount of fluctuation of a clearance small 
in design besides the industrial-engineering side which raises the tooth form precision of Rota is required. Then, it 
became usable by the amount of clearance fluctuation being also small in this application design, although the 
amount of clearance fluctuation is large in design and practical use was not presented, as the tooth form obtained 
by the approach of JP,61-1 92879.A (example 2 of a comparison) mentioned previously and JP,61-223283.A 
(example 1 of a comparison) showed to Fig. 6 . and using this application design also in a high-pressure field not 
only the very low voltage field for the existing engine lubrication but newly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The front view showing an example of the outer rotor of inscribed gearing Rota which Fig^l requires for this 
design, and Fig^2 are drawings showing the item value of an inner rotor, and Fig. 2 T is the locus of the core of 
the circle of the path C which moves in the tooth flank top of an inner rotor. X of this drawing expresses an axis 
of abscissa, and Y expresses an axis of ordinate. A front view when the front view of the conventional outer rotor 
which combines Fig. 3 with the inner rotor of Fig. 2 , and Fig. 4 make path clearance between both Rota zero for 
the inner rotor which set the value of b of Fig. 2 and c to b=B/2 c=C/2, that is, made it delta b=delta c= 0 
combining an outer rotor, and Fig. 5 are front views of conventional Rota which prepared path clearance between 
inner **** outer rotors. Moreover, 6 of Figs. 4 and 5 and 7 show the inhalation port and regurgitation port which 
are established in the housing side of a pump or a hydraulic motor. 

Moreover, drawing where Fig. 6 compared the deflection of this elegance and the set on the design of the 
example of a comparison, and Fig. 7 are graphs which show the example 2 of a comparison, and the vibration 
measurement result of this elegance. Fig. 8 is drawing which compared the addendum gap on the design of this 
design and the example of a comparison. 

When only theta rotates an inner rotor in drawing the envelope of an inner rotor tooth curve group in Fig. 1 . an 
addendum phase Fig . 9 

0. J- 

A 

The physical relationship to rotate is shown. 

Fig. 10 shows the relation between the addendum gap (chip path clearance) in a trochoid mold internal gear pump, 
and volume efficiency. 

1 .... Radii gear tooth 

2 .... Outer rotor 

3 .... Inner rotor 

4 .... Tooth curve of an outer rotor 

5 .... Tooth curve group when rotating an inner rotor. 
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